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Abstract: This paper presents some aspects of the heavy metals soil pollution in the critical areas 
established by the Romanian Ministry of Waters, Forests and Environmental Protection. This inventory has been 
sent to the European Commission Delegation and presents the critical areas in Romania with regard to the 




Protecting the environment is a priority of social-economic development aims to 
achieve a clean and healthy environment which will not affect the potential development of 
future generations, it is necessary to ensure environment protection and conservation of 
natural resources, in accordance with the requirements of economic and social development 
sustainable and increasing education and awareness of population on the achievement of those 
objectives.  
  For an effective environmental protection is necessary in a complex of activities and 
actions related to improve the environment and health of the population and involves the 
development of appropriate community mentalities, realistically evaluating environmental 
issues, setting priorities and development strategies appropriate solving and, last but not least, 
changing attitudes and behaviour towards the environment and civic empowerment for 
transmission to future generations a clean and healthy environment in compliance with the 
three dimensions of sustainable development-economic, environmental and social.  
  In Romania, the problems of environmental protection are very important, mainly as a 
result of local pollutions, produced mainly in the sectors of petroleum holdings and mining 
industries in the processing of ores and oil, chemical industry, wood processing and pulp, 
metallurgy, the electrical industry and machine construction, cement industry, transport, 
household and communal agriculture. 
 The soil, resulted from the interaction of the components of the lithosphere, 
atmosphere, hydrosphere and biosphere, represents the main source of water and nutritional 
elements and thus, the only means of vegetal production. 
 The degree of soil pollution is due therefore, either to the quantitative and qualitative 
reduction of the vegetal production or to the necessary expenses to recreate its productive 
capacity or fertility. Soil pollution is due to air and water pollution as well as to the vegetation 
and fauna pollution. (Stătescu Fl., 2003). 
 Although in recent years, a number of industrial units were closed and others have 
reduced their activity, soil pollution remains high in many hot spots. 
 As a result, the Ministry of Water, Forestry and Environmental Protection made an 
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inventory of the critical areas concerning the environment in Romania. According to this 
inventory, the critical areas from the point of view of the soil pollution are the following: 
 a). chemical pollution: Zlatna, Baia  Mare, Copsa Mica – due to the existence of  
heavy 
metals, especially copper, lead, zinc and cadmium; Borzesti, Onesti, Ploiesti – due to oil and  
salty water pollution resulted from oil exploitation. 
   b). wastes deposits: Gorj, Valcea, Alba, Covasna, Hunedoara, Maramures, Sălaj, 
Prahova, Galati – due to the mining and metallic wastes deposits. 
- Gorj, Hunedoara, Dolj, Bihor – due to ash deposits resulted from the chemical processes. 
- Râmnicu Valcea, Bacau, Dolj, Constanta – due to the deposits of hazardous industrial wastes 
- Bucharest and the areas surrounding the big cities – due to the deposits of household wastes. 
The critical areas as far as the soil pollution is concerned, are the areas where the 
maximum admissible concentrations for the soil’s quality indexes are frequently exceeded. 
Nowadays, in Romania, the chemical pollution can be found on approximately 900,000 ha 
of agricultural land, of which 200,000 ha are polluted with heavy metals exceeding the 
admissible limit. (Ministry of  Water, Forestry and Environmental Protection, 2007). 
 
MATERIAL AND METHODS 
 
 The accumulation of heavy metals in the soil is due to various factors such as: the 
hydrology, the relief, and the litology, the climate, the soils, the pollution source and the 
position with regard to the dominant winds, the soil reaction, the cathionic  exchange capacity, 
the use of the land, etc.  
The research has been carried out by the Pedological and Agrochemical Research 
Institute and by the Office of Agrochemical and Pedological Studies in the area.  
The research has taken into account the ICPA methodology, through well-known 
methods, and the results have been interpreted in a unitary manner. The analysis of the degree 
of heavy metals soil pollution has been carried out through comparison, taking as reference 
points the normal content and the admissible maximal limits accepted internationally. 
(Adriano D.C., 1986) 
 
RESULTS AND DISCUSIONS 
 
 In Baia Mare, the pollution with heavy metals is due to the mining companies which 
extract the non-ferrous ores. The most powerful pollution is due to the mining waters, to the 
spread of the wastes piles that are unprotected by a vegetal covering, to the recapturing of the 
lead from the accumulators and to the diffusing chimneys which emanate smoke and toxic 
powders daily. 
The surface wastewaters and the ground waters contribute to the spread of the 
pollutants which can travel 40 km from the source. The prolonged humid periods limit the 
spread of the gaseous pollutants, but the heavy rains help transporting the solid pollutants 
from the wastes piles resulting from the mining quarries. The mountainous relief is an 
obstacle for the pollutants while the plains with alluvial deposits permit the heavy metals 
transport and the micro-depressions favourise their setting and accumulation.  
The distance and the position to the polluting source make the highest content of heavy metals 
in the soil to travel up to 1.5 km  from the polluting source, after that they decrease and 
remain constant. (Ciobanu & contributors.,1992). 
 On the Copşa Mică platform, the heavy metal pollution is due to the non-ferrous 
metallurgy factory and to the factory that produces gas black. 
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 From a pedological point of view, the area is characterized by acid soils with B argic 
horizon which favorises the humidity excess and the capturing of the pollutants. The soils 
have an increased potential of vulnerability to the action of the pollutant factors. The soils in 
the  river meadow area are less acid and clayey, allowing for a more intense vertical 
movement of the water and pollutants.  
 The area is characterized by periods of atmospheric calmness which determine the 
stopping of the air masses and the deposit of the pollutants in the Târnava river basin. 
(Dumitru & contributors, 1993). 
  The most polluted area in Zlatna is situated in the forest area on the hill and mountain, 
on the slopes and meadows. 
The dominant winds on Valea Ampoiului are from west to east. The vegetation is 
made up of forests on the slopes and agricultural cultures on the meadows. The forest 
vegetation in the highly polluted area reduces its thickness until it completely disappears. In 
the agricultural soils, the heavy metals content is lower than in the forest soil, but is 
maintained at a greater depth due to the works on the soil. (Ciobanu & contributors, 1993). 
Heavy metals average content in the soil in the three areas are presents in table 1 and 
table 2.                      
 
Table 1. Heavy metals average content in the soil  (forest soils)  (Ciobanu & con., 1993)             
Pollutant Area The average of the heavy 
metal content on the polluted 
depth, ppm 
CN LMA 
Baia Mare 171 








Baia Mare 52 







Baia Mare 199 







Baia Mare 4,66 







      
 
Table 2. Heavy metals content in the soil  (agricultural soils) (Ciobanu &con., 1993)                     
Pollutant Area The heavy metal content on 
the 0-20cm depth,  ppm 
CN LMA 
Baia Mare 749 








Baia Mare 113 







Baia Mare 224 







Baia Mare - 









Table 1 and 2 show that in the forest soils, the highest accumulation of heavy metals is 
in the litter and from there the pollutants reach the first centimeters of the soil. In the 
agricultural soils, the accumulation takes place in the first centimeters of the soil and from 




 In order to ecologically reconstruct the polluted areas, the following measures are to 
be taken into account: 
-technological measures to prevent the pollution resulted from the industrial companies in 
order to maximally reduce the discharge factor. 
-fixing measures for the waste piles in order to prevent their spread  
-reclamation measures for the polluted soils 
 In order to prevent the pollution of the soils in Baia Mare, the following measures are 
proposed: 
- ensuring the capturing and the appropriate depuration of the mining and technological waters 
- reducing the discharge factors of the pollutants by the manufacturing industry into the 
atmosphere  
- avoiding the breakdowns at the companies 
- capturing the gases and recycling them within the technological processes 
 In the Copşa Mică area, the accumulation of the pollutants in the soil determines the 
following modifications: 
-the soil’s acidification and the colloidal complex debasification 
-the reduction of the nutritive elements content 
-the decrease of the quality of the organic matter 
-the modification of the microbiological activity 
-the destruction of the soil structure 
 In Zlatna, the following measures should be taken into account in order to reclaim the 
polluted areas: 
-the reduction of the pollutants discharge 
-the establishment of the reclamation perimeters 
- the total or partial restructuring of the uses in the areas affected by erosion and landslides. 
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